Age-related alterations in potentiation in the CA1 region in F344 rats.
F344 rats of various ages (2-3 months, 15-16 months, and 24-25 months) were tested on a spatial memory task. The 15- and 24-month-old rat groups showed impaired acquisition and retention of the memory task, compared to the young animals. Extracellular field potential recordings in the CA1 region were subsequently performed in vitro, using hippocampal slices from both these tested rats and similar but untested F344 young and aged rats. Findings included: a) a positive correlation between baseline dendritic EPSP slope values and retention scores across age groups; b) a more rapid decay of both somatic and dendritic short-term potentiation in aged slices; c) decreased somatic but not dendritic long-term potentiation overall in aged slices, regardless of bath Mg2+ level; and d) decreased paired-pulse facilitation in slices from aged rats bathed in 4.0 mM Mg2+ media compared to young controls. These findings suggest an age-related alteration in both presynaptic and postsynaptic potentiation mechanisms, which may relate to the poor spatial memory acquisition and retention in the aged rats. These age-related differences point to substantial changes in neuronal signal processing capabilities and local circuit function in the hippocampus as a function of aging.